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Abstract: Cleft Lip/Palate (CLP) is a congenital orofacial anomaly appearing in approximately 
one in 700 births worldwide. While in high-income countries CLP is normally addressed 
surgically during infancy, in developing countries CLP is often left unoperated, potentially 
impacting multiple dimensions of life quality.  Previous research has frequently compared CLP 
outcomes to those of the general population. But because local environmental and genetic factors 
both contribute to the risk of CLP and also may influence life outcomes, such studies may present 
a downward bias in estimates of both CLP status and restorative surgery. Working with the 
non- profit organization Operation Smile, this research uses quasi-experimental causal methods 
on a novel data set of 1,118 Indian children to study the impact of CLP status and CLP correction 
on the physical, psychological, and social well-being of Indian teenagers.  Our results indicate 
that adolescents with median-level CLP severity show statistically significant losses in indices 
of speech quality (-1.55), academic and cognitive ability (-0.43), physical well-being (-0.35), 
psychological well-being (-0.23), and social inclusion (-0.35). We find that CLP surgery 
improves speech if carried out at an early age, and that it significantly restores social inclusion.  
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1. Introduction 
Depending on the region of the world, one out of about 700 children are born with cleft lip, cleft 
palate, or both (CLP). CLP is a craniofacial abnormality, with a prevalence rate varying across 
geographical areas, ethnic and socioeconomic groups, and genders (Murray, 1995; Berk and 
Marazita, 2002; Mossey et al, 2002).  In high-income countries, those born with CLP generally 
enjoy access to corrective surgeries and undergo reparative surgery during the first few months 
after birth with follow-up surgeries in later years.  However, in low- and middle-income 
Countries (LMICs) surgical care for CLP is often limited, especially in rural areas (Farmer et al., 
2015).  These factors often lead to treatment delays causing large numbers of untreated patients, 
where for example in India, there is a backlog of CLP patients that is estimated to be as high as 
1 million (Singh, 2009; Poenaru, 2013).  For this reason, global non-profit organizations have 
sought to fill this gap, with Smile Train and Operation Smile the most well-known of these non-
profit organizations specializing in CLP surgery.1   
 If not treated in infancy, CLP is believed to result in significant disadvantages in later life 
(Ramstad et al., 1995; Berk et al., 2001; Murray, 2010; Fitzsimons, 2018). This may be due to 
poor nutritional intake during infancy resulting from CLP (Burca et al., 2016) and social 
exclusion by peers, thought to originate from unclear speech (Zajac et al., 2017) as well as the 
impact of CLP on physical appearance (Berk et al., 2001).   
 Research on the effects of CLP and its corrective surgeries typically compare welfare 
outcomes of individuals with CLP to the general population. However, CLP is caused by a 
complex interaction of genetic, syndromic, familial, and local environmental factors. These 
include maternal smoking and exposure to household smoke, stress, maternal vitamin A, B6, 
riboflavin, and zinc deficiency, and maternal exposure to organic solvents and agricultural 
chemicals (Mossey et al., 2009).  Consequently, studies that that use average outcomes from the 
general population as a counterfactual to CLP status, even if matched by gender and age, are 
likely to produce downwardly biased estimates of both the impact of CLP itself and corrective 
surgeries.  As a result, quasi-experimental methods are critical to this type of analysis, but to date 
there has been little use of causal statistical methods in estimating the impacts of CLP and CLP 
interventions on broad measures of well-being.  Our research seeks to fill this gap.   
 
1 Operation Smile has carried out over 220,000 surgeries since its founding in 1982, while its offshoot, Smile Train, 
claims 1.5 million surgeries since its founding in 1999 (www.smiletrain.org/stories/model-empowerment). 
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 We generate counterfactuals from sibling outcomes for CLP status to estimate the 
impacts of unoperated CLP on physical, psychological, and social outcomes within a sample of 
1,118 adolescents in India as well as to estimate the restorative impacts on those receiving CLP 
surgery, many of whom were treated by Operation Smile.  We listed the hypotheses related to 
this research in a publicly available pre-analysis plan prior to our fieldwork.2  From these we are 
able to estimate with a high degree of precision the magnitude of disadvantage faced by CLP 
teenagers in speech quality, academic and cognitive ability, physical well-being, mental health, 
and social integration with peers. We also find evidence for the restorative effects of CLP surgery 
in some areas, especially in speech quality, and social inclusion, although the confidence interval 
on the positive effects of surgery in many cases includes zero, and coefficients are smaller in 
magnitude than the primary disadvantages initially caused by CLP.   
CLP anomalies can be classified into two broad categories: cleft lip with or without cleft 
palate (CL/P), and isolated cleft palate (CP).3  CL can be complete, where the cleft on the upper 
lip reaches into the nose, and incomplete, where the cleft impacts the upper lip but does not reach 
into the nose. CL can also be unilateral (i.e. affecting one side of the upper lip), or bilateral (i.e. 
affecting both sides of the upper lip). CP can likewise be complete (affecting the soft and hard 
palate), or incomplete (affecting only the soft palate). Another variation of CP affects the 
formation of the uvula and the soft and/or hard palate (Mossey et al, 2002; Zajac et al, 2017). 
These conditions differ in their severity, with unilateral cleft lip being the least severe, and the 
complete bilateral CLP being the most severe.   
Since our unit of intervention is the CLP surgery, based on these categories, we classify 
each CLP subject in our study according to cleft severity by the estimated number of surgeries 
required to restore the patient to  physical “near normalcy” in terms of appearance and physical 
restoration.4  To help make accurate comparisons between those with differing severity of CLP 
in our study sample, measures of the effect of CLP on life outcome variables are given per surgery 
required (at birth) to achieve physical “near normalcy,” and CLP surgery impact is measured in 
terms of each individual surgery actually performed on an a CLP individual.   
 
2 Our pre-analysis plan is registered with 3ie at the Registry for International Development Impact Evaluations 
and can be found at the URL https://ridie.3ieimpact.org/index.php?r=search/detailView&id=638. 
3 CLP is syndromic, or part of a syndrome affecting other major anomalies, in about 1/3 of all cases, but non-
syndromic in the remaining 2/3 of cases (Mossey et al., 2002; Dixon et al. 2011). 
4 Defined as normal orofacial functioning, full physical recovery of speech capability, and no visible cleft apart from 
minor surgical scarring. 
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The average individual in our Indian sample born with CLP requires about 4.5 surgeries 
for restoration to physical near normalcy.  When we multiply this number by the effects of CLP 
on standardized indices representing key life-outcome areas, we find that adolescents with this 
average level of CLP severity face moderate to severe disadvantages relative to a non-CLP 
counterfactual.  Not surprisingly, we estimate CLP causes statistically significant losses in 
indices of speech quality (-1.55, p < 0.01) caused by problems of hyponasality (too little air 
escaping through the nose during speech), hypernasality (too much air escaping), as well as losses 
in general understandability.  CLP negatively affects physical well-being (-0.35, p < 0.01); those 
with unoperated CLP show lower weight for height as well as grip strength.  It also impacts 
academic and cognitive ability (-0.43, p < 0.01), strongly driven by both academic performance 
and cognitive tests. In addition, we find CLP results in lower psychological well-being (-0.23, 
p < 0.10), principally driven by higher rates of depression and lower rates of social inclusion 
(-0.35, p < 0.05) including a much higher propensity to be bullied or teased (-0.37, p < 0.05).   
Our surgical impact results show that the negative effects from CLP in some areas, 
especially speech outcomes and social inclusion to be at least partially restored via CLP surgeries. 
Even in cases where the restorative effects of a CLP surgery do not reach statistical significance, 
point estimates from surgical impact are such that we cannot statistically reject the null 
hypothesis that the required number of surgeries is able to fully restore function in that area.  We 
also find that the impacts in a few areas, such as psychological well-being and academic and 
cognitive ability appear to be larger for surgeries carried out by Operation Smile itself, which are 
carried out by surgeons flown into local missions, than for other surgeries, most of which are 
carried out by local surgeons.   
The remainder of this paper will provide more detail on the specific areas of disadvantage 
faced by those with unoperated CLP (Section 2), an outline of our Indian data sample (Section 3), 
our methodology (Section 4), and the results of our estimations (Section 5). Section 6 summarizes 
our findings and offers some policy implications and suggestions for future research.  
2. Implications of CLP for Well-Being 
2.1 Speech 
Previous research has suggested that early CLP surgical intervention to be important for 
proper speech development (Mitacek, 2014).  In the two phases of speech development, pre-
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linguistic and linguistic, the former involves infants using babbling and gestural communication, 
while the latter consists of children beginning to use words and develop spoken language 
(D’Antonio and Scherer, 2008).  CLP tends to retard the pre-linguistic babbling phase.  Chapman 
et al. (2001) find that only 57% of the babies with cleft palate achieved normal babbling by 
9 months compared to 93% of the non-cleft infants, a general finding corroborated at 12 months 
by Scherer et al. (2008).  
Speech outcomes can vary depending on the type of cleft and its severity (D’Antonio and 
Scherer, 2008).5  For example, children with CP only face more speech challenges in the linguistic 
phase compared to cleft lip and unaffected children. Moreover, children with CP tend to have the 
highest articulation errors, hypernasality, voice disorders and poor speech understandability 
(Prathanee et al., 2016).  
Copeland (1990) finds in speech outcomes for children who received palate repair before the 
age of six months that 87 out of 100 subjects developed acceptable speech, while remainder had 
unacceptable speech at age five. Some children continue to exhibit abnormal speech patterns even 
after early treatment intervention (Nagarajan et al., 2009). Additional surgeries may often be 
necessary to treat any lingering speech abnormalities (Kuehn and Henne, 2003), and speech 
therapy (Sell and Grunwell, 1990) for many may be a necessary complement to surgery, although 
a systematic review by Bessell et al. (2013) indicates that considerable questions remain over the 
impact of varying approaches to speech therapy. 
The age-timing of CLP surgery is important if not critical to its impact on the development 
of normal speech.  Murthy (2009) finds that Indian children who received primary palate repair6 
after 10 years of age showed significant reductions in speech articulation errors and displayed 
improved speech resonance.  However, nasal emission showed little improvement and only few 
fully achieved a normal speech pattern.  D’Anthonio and Scherer (2008) and Jones and Jones 
 
5 In our data collection, we borrow from Nagarajan et al., (2009) and Henningson et. al. (2008), who develop a 
perceptual evaluation used to analyze speech outcomes, where the following attributes are evaluated among those 
born with CLP: Hypernasality: excessive nasal resonance heard on vowels and consonants; Hyponasality: decreased 
or insufficient nasal resonance heard on vowels and consonants; Voice Disorders: a deviation in voice characteristics 
due to structural and functional level of the larynx; Audible Nasal Air Emission and/or Turbulence: audible escape of 
air through the nasal passage (non-turbulent); Consonant Production Errors: This is measured in single words and 
sentence level. In addition to the above 5 attributes, 2 other global ratings are also looked at when evaluating 
overall speech outcomes: Speech understandability: how well the speaker’s message can be understood by the listener; 
and Speech Acceptability: Measure how acceptable the speech is based on the acceptable range compared to the 
general population.  
6 Primary surgery or primary repair refers to initial surgical intervention for cleft individuals.  
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(2005) both find that progress toward normal speech significantly more rapid for operated 
younger children compared to older cleft children.  Specifically, if cleft palate repair is delayed to 
a later age, it becomes challenging for a CLP child to integrate oral muscular movement for 
proper speech development due to pre-established muscle movement patterns.   
Speech therapy may be key to improvements in speech outcomes among those operated past 
a young age.  Sell and Grunwell (1990) study unoperated children aged 11 years or more in Sri 
Lanka, assessing speech outcomes prior to palate repair, eight months after surgery and prior to 
speech therapy, eight months after receiving speech therapy, and 12 months after restorative 
surgery. They find that speech remained severely impaired with late repair, only improving 
significantly after extensive speech therapy.  
2.2 Physical Size and Strength 
 There is reason to believe that CLP may be also associated with reduced or delayed 
physical growth.  This may occur from syndromic factors that congruently cause CLP or perhaps 
poor nutritional intake in difficulty from nursing at early ages or eating in later years (Beaumont, 
2008). Identifying the precise mechanisms for stunted growth remains the subject of research.  
Sun and Li (2012) evaluate the relative growth of CLP children during puberty in China. Using 
cervical vertebral maturation to determine the craniofacial skeletal maturational stage, they 
compare CLP children to the general population, finding in separate studies that both boys and 
girls with CLP are at a higher risk of delayed physical growth during puberty (Sun and Li, 2012, 
2013). Bowers (2013) uses x-ray data on wrist size on a U.S. population and finds that growth 
retardation from CLP to be strongest in boys, less so in girls.  Person et al. (2007) compare 335 
Swedish men approximately age 19 with both cleft lip and palate and 88 with cleft palate to a 
large general population control group of the same age for body mass index (BMI), discovering 
that the former group had substantially lower BMI and the latter had significantly lower 
measured strength than a control group.   
2.3 Academic and Cognitive Abilities 
 There is significant evidence that CLP is negatively associated with not only language 
development, but also reading ability (Conrad et al., 2014; Richman and Eliason, 1984; Richman 
et. al, 1988; Broder et al., 1998).  Richman et al., (2005) find that 30-40% of CLP children have 
reading disabilities compared to an average of about 10-15% in the non-cleft population, which 
is attributed to short-term verbal memory deficits in children with cleft. The relationship 
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between cleft and math ability is less studied in the literature (Hentges et al., 2011), but there 
appears to be a negative correlation between CLP and IQ scores (Eid et al, 2006; Nopoulos et al., 
2002).  Some research indicates that infants who received early-age CLP surgery showed no 
cognitive impairment in contrast with poorer cognitive development scores in infants receiving 
CLP surgery at a later age (Murray, Hentges et al., 2008; Hentges, Murray et al., 2011).   
 In a Swedish study, Persson et al., (2012) compare educational outcomes of 511 
individuals with CP, 651 individuals with CL, and 830 individuals with CLP with a large control 
group taken from the general population. They find that CLP children of all types aged 16 and 
under had reduced odds of receiving the highest grade in a class, increased odds of receiving the 
lowest grade, had an overall lower grade point average and a higher probability of failing to 
graduate from secondary school relative to rates in the general population.  The most affected of 
these were the CP group, and the CL group was least affected. 
2.4 Psychological Well-Being 
 There are a number of pathways through which CLP may affect psychological well-being. 
Early research found that children with CLP are perceived as less intelligent and less social than 
others (Richman 1976, 1978). Repeated studies have also concluded that CLP children are teased 
and bullied significantly more than others (Noar, 1991; Hunt et al., 2007; Lorot-Marchand et al. 
2015). Bullying and teasing can subsequently influence how individuals with CLP perceive 
themselves, creating a cycle in which others shape a self-perception that alters behavior, and 
behavior can then further reinforce self-perceptions (Darley and Fazio 1980). As such, both 
external (treatment from others) and internal (self-perceptions) mechanisms may drive 
psychological challenges related to self-esteem, depression, and anxiety. 
2.4.1 Self-Esteem 
 Research on the relationship between CLP and self-esteem has yielded somewhat mixed 
results, but overall the presence of CLP appears to be at least mildly correlated with lower levels 
of self-esteem, largely due to patients’ displeasure with their facial appearance and problems with 
social inclusion. In one qualitative study with 60 teenage CLP patients in Malaysia, a majority of 
patients reported that their self-confidence had been damaged due to teasing and bullying (Noor 
and Musa 2007). In two other studies that compared CLP adults (Cheung et al., 2007) and 
children aged 5-6 (Kramer et al. 2008), to non-cleft comparison groups, the presence of CLP was 
associated with lower levels of self-esteem. Yet a study with 4-7 year-olds in Germany found that 
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levels of self-esteem were not significantly different among CLP children compared to their non-
cleft counterparts (Sagheri et al. 2009). 
2.4.2 Depression   
 Self-reported facial appearance is the number one correlate with depression amongst CLP 
patients, even those who have been previously treated (Marcusson et al., 2002).  Higher levels of 
Major Depressive Disorder (MDD) are significantly more common in people born with CLP as 
well (Demir et al. 2011), which appears to be significantly mediated by teasing and bullying 
(Lorot-Marchand et al. 2015).  This appears to hold across a wide spectrum of international 
contexts: Ramstad, Ottem, and Shaw (1995) find that both anxiety and depression to be twice as 
prevalent in Norwegian adults with CLP, even after receiving reparative surgery, relative to non-
cleft counterparts. In a study of 122 matched adolescents aged 7-17 years in Brazil, Lima et al. 
(2015) find depression symptoms to be more prevalent among the 61 with CLP, although the 
difference was not statistically significant. Yunusa and Obembe (2013) find that in Nigeria the 
prevalence of psychiatric morbidity to be significantly higher among CLP patients than non-cleft 
controls, and Christensen et al. (2004) reports that adults in Denmark who were born with CLP 
have a higher suicide rate than non-cleft adults.  Taken as a whole, the weight of evidence 
suggests a strong relationship between CLP and depression, probably mediated by perception of 
appearance and social stigma.   
2.4.3 Anxiety 
 Parents of CLP children report higher levels of anxiety in their children compared to the 
parents of non-CLP children (Hunt et al. 2007).  Two separate studies in China comparing adults 
with and without CLP find that the presence of CLP is correlated with higher levels of social 
anxiety, less social engagement, and lower self-esteem (Cheung, Loh, and Ho 2007; Berk et al. 
2001). Tyler et al. (2013) find that 24% of children aged 4-9 with CLP screened positive for 
Separation Anxiety Disorder (SAD), significantly higher than the United States population 
estimate of 3-5%.  They estimate that cleft-related challenges related to speaking and eating were 
associated with a 100% increase in the risk of SAD.  Similar to issues with depression and self-
esteem, anxiety issues among those with CLP appear to be ameliorated both with early-age 
surgery, as well as supportive peer networks and parenting (Pruzinsky, 1992).    
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2.5 Social Inclusion and Integration 
Social inclusion refers to the degree to which an individual is accepted into his or her local 
community, whereas social integration in the definition of this research includes social inclusion 
but adds to this an individual’s own measure of pro-social behavior and how he or she comports 
oneself in social settings with others. The orofacial disabilities and aesthetic side effects of CLP 
may result in wider social distance (Meyer-Marrcotty et al., 2010), which may stem from different 
sources.  One is believed to be a diversion in the morphology of the volume and size of the Ventral 
Frontal Cortex (VFC), the part of the brain responsible for social functioning (Boes et al., 2007; 
Plas et al., 2013). The other may be due to facial appearance of CLP children, resulting in elevated 
levels of teasing and bullying, which may then provoke a reactive social behavior.  In places such 
as rural India, social exclusion can be accentuated by the cultural stigma associated with CLP 
(Lei et al., 2013). But different contexts appear to yield differing results or at least different 
magnitudes in the effect of CLP status on social inclusion and integration. While some studies 
find that CLP patients enjoy normal relationships with their parents, normal levels of social 
anxiety, and similar performance on psychosocial functioning tests (Cheung, Loh, and Ho, 2007; 
Colett et al, 2012; Feragen and Stock, 2016), other studies indicate that CLP children face 
substantially greater hurdles in social relationships with peers (Semb et al., 2005; Hunt et al., 
2006, Hunt et al., 2007). 
2.5.1 Bullying 
Individuals with CLP often point to their facial appearance, especially their nose and lip, 
in addition to speech, as reasons for the repeated occurrence of bullying (Semb et al., 2005, 
Feragen and Hunt, 2016). Bullying may decrease after the surgery, but not uniformly (Hunt et 
al., 2006; Hunt et al., 2007; Noor and Musa, 2007; Lorot-Marchand et al., 2015). The relationship 
between bullying and self-reported facial appearance potentially suffers from endogeneity. 
Nevertheless, one study observed that bullying strongly mediates the relationship between cleft 
visibility and satisfaction of appearance (Feragen and Borge, 2010), highlighting its potentially 
far-reaching psychological effects. The effect of bullying may be mitigated by psychosocial 
resilience in the short term (Feragen et al., 2009), but effects may last until adulthood (Wolke 
and Lereya, 2015; Brimblecombe et al., 2018). Bullying and teasing can be compounded in 
cultures, such as exist in many rural regions in India, where the belief exists that CLP is “a curse 
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of God” is still prevalent (Dvivedi and Dvivedi, 2012; Shirol, 2018), providing justification for 
the behavior. 
2.5.2 Pro-social behavior  
 In contrast with social inclusion, pro-social behavior points to the functioning of the patient 
in social settings, for example among peers in school, family members in gatherings, or with 
strangers. Clearly, pro-social behavior may be endogenous to social inclusion, with one 
phenomenon reinforcing the other to cause potentially vicious cycles of social isolation. In one 
setting, CLP patients reported higher levels of social withdrawal and reduced levels of social 
experience (Berger and Dalton, 2011). For example, when assessing interactions in a social 
setting, those with CLP tend not to initiate conversations (Kapp-Simon and McGuire, 1997; 
Slifer et al., 2006). Equivalently, those with CLP score poorer in social competency tests (Ha et 
al., 2013). Low levels of social skills appear to foster poor psychosocial adjustments in those with 
CLP (Kapp-Simon et al., 1992). In another context, 41% of parents of unilateral CLP individuals 
reported behavioral problems above the clinical threshold (Millar et al., 2013). Those with CLP 
have demonstrated significantly higher levels of hyperactivity and inattention (Conrad et al, 
2014). Similarly, those with CLP recorded higher levels of internalizing and externalizing 
behaviors (Hunt et al. 2007). While Wehby et al. found no statistically significant difference in 
rates of aggressiveness (Wehby et al, 2011), in Western China, boys with CLP scored above 
benchmark clinical rates for aggression (Ha et al, 2013). 
2.5.3 Morphology of the Brain 
 Factors that may affect the ability of an individual with CLP to integrate socially are 
complex, relying on both those related to appearance as well as strictly congenital factors that 
may simultaneously affect brain function along with CLP status. Researchers have also 
investigated the neurological repercussions of CLP, specifically in relation to social integration 
(Nopoulos et al., 2005; Boes et al., 2007; Plas et al., 2013). Nopoulos et al., (2005) for example, 
find a positive correlation between the size of the VFC and scores in a social functioning test.  
Compared with a group of non-CLP controls, CLP subjects showed abnormalities in the VFC 
area of the brain, and a positive correlation with this structural brain abnormality and social 
function.  Different studies have tried to disentangle the complex relationship between syndromic 
and non-syndromic CLP, brain development, social behavior, and social inclusion. While there is 
modest evidence for the effect of VFC abnormalities on social behavior among CLP individuals, 
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there is also no firm consensus. Whether CLP surgery is able to reverse issues of social inclusion 
for those with CLP may offer insight into the potential causes of CLP social exclusion themselves. 
If CLP surgery is able to restore social inclusion then it would suggest that social inclusion 
problems largely stem from appearance rather than deeper neurological phenomena. 
3. Data and Methodology 
3.1 Data Collection and sample  
We partnered with Operation Smile (OS), one of the most well-known non-profit 
organizations performing overseas CLP surgeries. Data collection ran continually from 
May 2017 to June 2019.  We collected data on two types of adolescents born with CLP:  1) Past 
CLP patients of OS, all of whom had received at least one CLP surgery; and 2) Future patients 
of OS, some of whom were unoperated, while others had received at least one previous CLP 
surgery.  To locate the former group, we utilized lists provided by OS that contained patients 
treated in previous missions, visiting them in their houses or running surveys in central locations.  
Data collection from these subjects thus occurred in areas where OS carried out historical cleft 
palate surgery missions. This includes primarily the states of West Bengal, Andhra Pradesh, 
Telangana, Karnataka, and Chhattisgarh (see Figure 1).  To obtain data on CLP subjects without 
cleft surgery, we collected data from subjects at OS screening camps and current CLP missions.  
We surveyed subjects at screening camps held by OS during the months prior to each surgery 
mission, before the start of each surgery mission, or at respondent’s homes.  Patients and their 
siblings were surveyed in the same location to ensure that the location of the survey had no 
confounding influence on differences in survey responses among siblings. To be included in the 
sample, the adolescent in our study (11-19 years old) must have had at least one sibling that is at 
least 7 years old and have no other health conditions that make them ineligible for reparative 
CLP surgery. 
In our estimations, we account for whether CLP surgeries were performed by OS itself.  
While domestic hospitals, and other international non-profits as well as Smile Train, use local 
surgeons, OS flies surgeons into countries where it works (such as India) to carry out surgical 
missions lasting from one to three weeks.  It also has its own methodology for locating and 
encouraging CLP children and their families in remote areas to consider CLP surgery, where it 
does much of this work at “screening camps” often located within travelling distance to the 
surgical mission site. 
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Our survey contains 1,118 subjects, 552 of which were in families with a CLP child.  Of 
our 276 CLP subjects, 238 of which had received at least one surgery, and 38 of the CLP children 
were completely unoperated.  We targeted CLP adolescents between the age of 11-19 in order 
to study life outcomes on this age group from CLP status and the restorative effects of CLP 
surgery.  To generate counterfactual outcomes for CLP status, we also surveyed the nearest-age 
sibling of the CLP subject, which account for another 276 of our subjects.  By surveying the 
nearest-age sibling to our CLP subjects, our aim is to establish counterfactual outcomes from 
those who share family genetics and household environment.     
The second group included in our sample are pairs of siblings from an average of eight 
randomly surveyed non-cleft households within 36 randomly selected villages within 
geographical regions that contain our CLP subjects.  This second group of subjects provides both 
a check on our household fixed-effect estimations in the possible presence of sibling externalities 
from CLP status and increases the precision of our estimations. These households were randomly 
chosen contingent on having a child living at home in the 11-19 age range, where the nearest-
age sibling to the identified sibling was also interviewed.   
In the event that a cleft patient either did not have a sibling or the sibling was 
unreachable, a patient’s nearest-age cousin was surveyed in the CLP sibling’s place if that cousin 
lived or was raised in the same household as the patient, the same for both control and treatment 
groups of CLP patient-sibling pairs. As a check on our observational data covering nearest-age 
siblings, we also surveyed parents for information all siblings in a household, estimations from 
which can be found in the appendix. 
We collected survey data and took height, weight, and grip strength measures directly 
from our CLP subjects and their age-proximate siblings to test for the physical differences caused 
by CLP.  We also administered digit-span memory tests to ascertain cognitive ability, carried 
out a reading exercise, and had subjects attempt to solve an increasingly difficult series of 
mathematical problems. Enumerators captured digital speech recordings taken at the interview 
to measure speech anomalies.  For the speech recordings, subjects read from a standard text and 
recited a series of common numbers.  These recordings were then reviewed by a professional 
speech therapist in India for hypernasality, hyponasality, unregulated air emission/turbulence 
during speech, broad understandability, and social acceptability of speech.    
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3.2 Indices 
 We create indices for broad categories of life outcomes: 1) speech, 2) overall physical 
abilities, 2) psychological health, 3) social integration, 4) cognitive and academic ability, and an 
overall human flourishing index.  For these indices we use the method of Kling et al., (2007) 
which orders variables in a same direction of (improved) outcome, standardizes the variables, 
sums the variables, where we then re-standardize them to zero mean and unit variance. The 
human flourishing index is a summary index of all of these indices, equally weighted, and 
similarly standardized. Details regarding the questions used to create the indices in our research 
can be found in the questionnaire located in the Appendix. 
3.3 Measuring CLP Severity 
CLP is not a binary condition. There are varying classifications of CLP and levels of 
severity. With increasing levels of severity, the number of required surgeries increases. 
Moreover, it is common to assume that the negative impacts of CLP are strongly correlated with 
severity.  For this reason, a key methodological component of this research is categorizing the 
measurement of CLP severity in terms of the number of surgeries required at birth for each CLP 
subject to achieve near normalcy, where then we also study the number of surgeries actually 
realized by the same individual.  This makes sense in the context of viewing the unit of 
intervention as the CLP surgery, and it gives us a relative measure of disadvantage across our 
sample of CLP subjects as well as a measure of impact from a single CLP surgery. 
We placed each CLP subject in one of seven categories based on the estimated number of 
surgeries required to restore a child born in the corresponding condition to physical near 
normalcy: 
1. Incomplete unilateral or bilateral cleft lip, but no cleft palate: 2 surgeries 
2. Incomplete unilateral or bilateral cleft palate, but no cleft lip: 3 surgeries  
3. Complete unilateral or bilateral cleft lip: 4 surgeries 
4. Incomplete cleft lip (bi/unilateral) and incomplete cleft palate (bi/unilateral): 5 surgeries 
5. Complete unilateral cleft lip and palate: 6 surgeries  
6. Complete bilateral cleft lip and palate: 7 surgeries  
7. Complete bilateral cleft lip and palate with deviated premaxilla: 8 surgeries  
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4. Methodology 
4.1 Assumptions 
To analyze the causal impact of CLP status and CLP surgeries on our array of life 
outcomes, our preferred estimates apply a cross-sectional difference-in-differences method nested 
within a household fixed effect.  We make four key assumptions in our empirical model. First, we 
assume that CLP status is random within a household.  We view this assumption as consistent 
with the current medical literature, which has increasingly viewed CLP as originating from 
family genetics, maternal behaviors, and proximate environmental factors (Correa et al., 2008; 
Margulis et al., 2012; Werler et al., 2011).  Second, CLP surgery is random conditional on 
household characteristics (which are held constant via the household fixed-effect.)  This makes 
sense to us given the large waiting list for CLP surgeries in India, that children in many areas 
have lacked access to CLP surgery, and that observable and non-observable factors affecting the 
selection into surgical status of a CLP subject should also affect the outcomes of non-CLP 
siblings.  Third is that the expected difference in potential outcomes for CLP subjects and siblings 
(conditional on observables) is constant.  Fourth, as mentioned previously, is that the CLP status 
of one sibling does not affect the potential outcomes of the other sibling.  As a robustness check 
on this assumption, we also employ region-level fixed effects to generate counterfactual outcomes 
from local adolescents outside the family, who share many environmental factors but fewer 
genetic and maternal factors with CLP subjects.  
These assumptions implicitly allow us to compare the difference in life outcomes between 
an un-operated CLP sibling and those of his or her age-proximate sibling with the same 
difference between an operated CLP sibling and her own age-proximate sibling, creating a quasi-
differences-in-differences estimation.  In our regional fixed-effect estimations, the outcomes of 
the non-CLP subjects within the local region substitute for the outcomes of the nearest-age 
sibling as the counterfactual to CLP status.  These regional fixed-effect estimations lack the 
tighter comparison between siblings, but relax the assumption of negligible spillovers to siblings 
from CLP status.  This being so and because of their higher precision, we view our preferred 
estimations as those using the household fixed effects, with the regional fixed-effect estimates as 
a check on these preferred estimations. 
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4.2 Model 
Given these assumptions, we estimate the following model: 
𝑦𝑖𝑗 = 𝛼 +  𝛽1𝐶𝑖 + 𝛽2𝑆𝑖 + 𝜔𝑂𝑆𝑖 + 𝑿𝒊𝒋′𝜽 + 𝜇𝑗 + 𝜀𝑖𝑗       (1) 
 
where 𝑦𝑖𝑗 is the outcome index 𝑦 for person 𝑖 in household 𝑗, 𝐶𝑖 is a variable representing the 
severity of CLP as measured by the number of surgeries needed at birth to physically restore 
the individual to near-normalcy, 𝑆𝑖 are the number of reparative CLP surgeries performed on 
the individual, 𝑂𝑆𝑖 is a dummy variable representing whether Operation Smile performed at 
least one of the surgeries, 𝑿𝒊𝒋 is a vector of control variables that include gender, age, birth 
order that will be used to distinguish child i in household j, 𝜇𝑗 is a household level fixed effect, 
and 𝜀𝑖𝑗 is the error term. When we estimate our model with regional fixed effects from the 36 
regions (groups of proximate villages) in our data, we add household controls that include a 
dummy variable indicating whether a household has a CLP child, education and occupation of 
parents, housing quality index, and dummy variables indicating if a household is Christian or 
Muslim (the default being Hindu).  
 The coefficients of greatest interest in these regressions are 𝛽1 and 𝛽2, the former 
representing the impact of cleft severity, and the latter representing the impact of corresponding 
reparative surgeries.   In estimating both 𝛽1 and 𝛽2, we can ascertain the extent to which life 
outcomes of CLP patients are restored by the surgery (i.e. 
−𝛽2
𝛽1
 ) in cases where the surgery yields 
a positive effect on a life outcome. In the above regression model, our null hypotheses are that 
cleft severity has no impact on our life outcome variables, and receiving reparative surgeries has 
no impact on restoration of life outcomes (𝛽1 = 𝛽2 = 0), with the alternatives being that 𝛽1 < 0 
and 𝛽2 > 0.  We can also test a null hypothesis that CLP surgery fully restores a given life 
outcome, i.e. 𝛽1 + 𝛽2 = 0, rejecting the null if outcomes remain significantly negative even after 
surgery.  
5. Estimation Results  
Table 1 gives descriptive statistics from our data. The table is divided into three main 
columns. The three columns represent the general categories of our sample. The first two 
columns showcase the unweighted sample averages of our control and treated patients and their 
siblings, while the last column exhibit the sample averages from the non-cleft households and all 
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non-cleft adolescents respectively. Across all categories, the adolescents are equally divided 
between boys and girls, while their average age hovers around 14.5. Our outcome indices reveal 
noticeable differences in outcomes across the various categories, with unoperated CLP 
adolescents fairing worse in terms of social integration, psychological well-being, academic and 
cognitive abilities, and in our human flourishing index, which places equal weights in each of our 
indexed categories. The means operated CLP adolescents are superior across these outcomes, 
but still rank below their age-proximate siblings. Non-CLP adolescents, both siblings of CLP 
adolescents and others within the surveyed regions) score consistently above both unoperated 
and operated patients in the main indices with siblings of CLP adolescents scoring just slightly 
lower than the general population of non-CLP adolescents in our data. 
5.1 Speech Outcomes 
 Our household fixed-effects estimations in Table 2 (panel A) show that for every unit of 
cleft severity (in terms of surgeries needed to restore physical near-normalcy) our speech index 
measure falls by 0.34. Because the average number of surgeries needed at birth is 4.53, the CLP 
disability causes a speech deficit that lies 1.55 below the counterfactual age-proximate sibling 
outcome.  For each required surgery at birth, our data show a decline in speech quality of 0.28 
in hypernasality (excessive air emanating from the nose during speech) as well as problems of 
hyponasality (too little air, which gives insufficient nasal resonance and gives articulation a 
“stuffy nose” sound) of 0.26, along with an increase in turbulence during air emission 0.27.  
Each degree of cleft severity also results in a 0.31 loss in understandability, measuring how well 
the speaker’s message can be understood by the listener and a 0.30 reduction in social 
acceptability of speech.  
 The literature on CLP intervention strongly suggests that early surgical cleft palate 
repair is significantly more effective than CLP surgery carried out at a later age (Jones and Jones, 
2005; D’Anthonio and Scherer, 2008; Mitacek, 2014).  And even when a first surgery is carried 
out optimally during infancy, significant speech problems are likely to persist, requiring speech 
therapy (Jones and Jones, 2005).  Indeed, as see we find little positive net impact from additional 
surgical procedures in Table 2 (panel A), with additional surgeries resulting in reduced 
hyponasality but increased hypernasality and small and insignificant effects on other speech 
outcomes.  This is likely because in our sample of CLP adolescents, few were able to consistently 
access a source of follow-up speech therapy after surgery. 
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 However, in Table 2 (panel B) for when we account for early first surgery (occurring at 
age 5 or before), we see the potential for surgery’s positive and significant effects on speech 
quality.  That our data contain a wide distribution of ages at first surgery (mean age at first 
surgery = 6.5 years,  = 5.0 years) is helpful in identifying the substantial difference in speech 
improvements created by surgery at younger ages.7  Our estimates show a very large and 
statistically significant impact of early surgery that is equal to roughly one degree of cleft severity 
in the overall speech quality index, but has a particularly strong effect on reducing air 
emission/turbulence during speech, general understandability, and social acceptability of 
speech.8 We show a kernel density function of the differences between early operated and non-
early operated CLP subjects in Figure 2.  Even so, the impact of early first surgery appears to 
restore at best one-sixth of the average (1.55) CLP impact on speech, such that we can reject 
the null hypothesis that CLP surgery fully restores speech, i.e. i.e. 𝛽1 + 𝛽2 = 0.  Estimations 
using regional fixed effects estimations in Appendix Table A2 substantively confirm results in 
the household fixed-effects estimations. Thus, our results would appear to support two themes 
in the literature: that surgery must be early and likely be accompanied by other post-surgical 
interventions such as speech therapy (Scherer and Kaiser, 2007) to restore a higher fraction of 
the CLP loss in speech quality, although a strong consensus has yet to be formed over the most 
effective techniques (Bessell et al., 2013; Hardin-Jones, 2020).  
5.2  Physical Outcomes 
 We obtained data on measured physical outcomes, taking measures of height, weight, and 
grip strength from subjects in our study as well as perceived physical wellbeing, which included 
questions to subjects about perceived difficulty carrying out physical tasks such as daily tasks, 
eating, and drinking.  We estimate that CLP adolescents are 0.08 lower in overall physical well-
being than the outcomes of their nearest-age sibling, and 0.15 lower in perceived physical well-
being. While there is no difference in grip strength, CLP adolescents are 0.08 lower based on a 
BMI index calculated through a weight-to-height ratio.   
 
7 Note that estimating the relative effects of early surgeries was not listed in our registered pre-analysis plan. 
8 Only about 12% of our sample was able to access CLP surgery at less than 1 year of age, and only 28% by age 2, 
so while point estimates are slightly higher for very early age intervention, to maximize statistical power we chose 
age 5 as our cutoff, which represents roughly the median age of first surgery in our sample. 
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 Our household fixed-effect estimations find CLP surgery to have insignificant effects on 
overall physical measures, showing a 0.02 improvement in physical well-being and a 0.05 
improvement in perceived physical well-being that are both statistically insignificant.  The effects 
of having at least one of the surgeries from OS are also insignificant. Although we consider our 
household fixed-effect estimates as our preferred measures, we do find significant impacts on 
overall physical well-being in our regional fixed-effect estimations in Appendix Table A3, where 
our measure of CLP severity by each required surgery reduced physical well-being by 0.087, 
which is restored almost exactly in these estimates by the impact each subsequent surgery 0.085 
for a restoration ratio (−𝛽2 𝛽1⁄ ) of 0.977.  However, because our preferred estimates find 
insignificant effects, we take the regional fixed-effects estimates as merely suggestive of 
significant effects on physical outcomes. 
5.3    Social Integration 
The two components of social integration in our research are social inclusion, the degree 
to which a person is able to form relationships with community, and social behavior, the degree to 
which one’s behavior adheres to appropriate social norms.  We find significant negative effects 
from CLP status on our index of social integration (-0.064), implying that the level of social 
integration for the average CLP subject in our study is 0.29 below that of the age-proximate 
sibling counterfactual.  Essentially all of this effect is driven from a lower level (-0.077), of social 
inclusion, which is in turn driven largely by a CLP adolescent’s lack of freedom from bullying 
and teasing (-0.082).  We also find that while evidence from high-income countries suggests 
that parents allocate more time to children with disabilities (Wolf et al., 1998), we actually find 
negative (though not statistically significant) estimates from CLP status on a parental support 
index, indicating that CLP children may not be obtaining the extra time allocation from their 
parents required to meet the special needs of CLP children.   
The impacts on social integration from CLP surgery are positive, though statistically 
insignificant, however CLP surgery is statistically significant (p = 0.07) in restoring social 
inclusion.  Kernel densities in Figure 3 show the differences in social inclusion between CLP 
adolescents with un-operated cleft, operated cleft, their siblings, and those from non-CLP 
households.  While there is virtually no difference between non-CLP adolescents whether or not 
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they have a cleft sibling, there are distinct differences between non-CLP and CLP adolescents, 
especially for those who have not had CLP surgery.   
The point estimate for the ratio of restoration (−𝛽2 𝛽1⁄ ) = 1.37 for social integration and 
1.61 for social inclusion. We test the null hypotheses that CLP surgery can fully restore social 
integration and social inclusion (i.e. such that we can reject the null hypothesis that CLP surgery 
fully restores speech, i.e. i.e. 𝛽1 + 𝛽2 = 0 against the alternative hypothesis of 𝛽1 + 𝛽2 < 0, 
finding that we cannot reject the null hypothesis that CLP surgery fully restores both social 
integration (p = 0.61) and social inclusion (p = 0.36).  It is important to point out that these 
estimates indicate the impact of average surgery.  Given the average number of required 
surgeries by the CLP subject (4.53 in our sample) what these estimates would imply is that on 
average social integration and inclusion could be fully restored with the four surgeries needed to 
create the physical near-normalcy outcome.  This result is tempered by estimations in which we 
find insignificant impact on social integration and inclusion using regional fixed-effects.  
Especially in the case of social outcomes, however, we tend to place greater weight on the sibling 
(as opposed to regional neighbor) counterfactual, where it is likely that cleft may be partly caused 
by household characteristics and maternal behaviors that could also result in lower levels of social 
outcomes that may not be captured by the single cleft-household intercept.  Whether surgery 
was performed by OS has no effect on social outcomes relative to other surgical providers. 
5.4 Psychological Well-Being 
 We created indices from our psychological questionnaire for depression, anxiety, hope, 
and self-esteem, and we find CLP adolescents to have lower outcomes in each of these areas, with 
a statistically significant lower outcome for depression (p = 0.08). (Estimates are given in terms 
for depression and anxiety such that a negative coefficient implies a worse outcome.)  Our 
estimates show CLP status to result in a 0.05 reduction in overall psychological well-being, 
implying that the average CLP subject falls 0.23 below the counterfactual age-proximate sibling 
in psychological health.  Estimates using regional fixed effects are less precise.  We do not find 
evidence that CLP surgery has a restorative effect on psychological well-being, yet our estimates 
show that OS surgeries produce measurably better results in this outcome than other CLP 
surgeries.  The effect mainly seems to be due to far lower levels of depression among OS patients 
that is also seen in the regional fixed-effects estimations in Appendix Table A5, and may be due 
 
 
 
19 
partly to a more focused and intentional consultation process with parents before and after 
surgeries than other providers.  
5.5 Academic and Cognitive Ability 
One of the most consistent and precisely measured findings of our research is the lower 
academic and cognitive ability of CLP adolescents as measured by a performance on a sequence 
of increasingly difficult math problems, a reading exercise, and a digit-span memory test (in 
which subjects need to repeat an increasingly longer sequence of digits read to them).  CLP 
adolescents scored 0.083 per unit of CLP severity in both math ability and reading ability below 
the sibling counterfactual on our administered tests.  Regional fixed-effects estimations yield 
results of almost precisely the same magnitude.   
Successive CLP surgeries in general do not seem to reduce this gap, but consistent with 
the literature, early surgeries appear to have some effect. Figure 4 illustrates the distributional 
differences across different CLP populations, showing that those with early surgeries appear to 
have much better outcomes in later life than those without early surgery, outcomes that approach 
their non-CLP siblings.  As with psychological outcomes, patients of OS surgeries have outcomes 
that are markedly better than patients of other CLP surgery, where the origin of this effect is 
difficult to ascertain, but may be due partly to the slightly younger age of OS patients.  
5.6 Human Flourishing Index 
 Table 7 shows estimates for a human flourishing index, a general index of human 
flourishing in which we weight each of our five indexed outcomes (speech, physical, social, 
psychological, and academic/cognitive) equally.  Here we find CLP adolescents scoring 0.094 
and 0.073, respectively using household and regional-level fixed effects below sibling and 
regional peer counterfactuals (both p < 0.01).  Multiplying by the average number of surgeries 
required, this amounts to a human flourishing loss of 0.42 and 0.33.  We estimate both regional 
and household-level fixed effects with and without controlling for a CLP subject receiving a first 
surgery at five years old or younger.   
 While we can reject the hypothesis that if the necessary sequence of surgeries required 
for a given CLP case can fully restore this aggregated measure of human flourishing (p < 0.01), 
we cannot reject this hypothesis of the first surgery occurs at age five or younger (p = 0.86).  
Moreover, we find that this aggregated measure of welfare significantly elevated if at least one 
of the surgeries was carried out by OS.  The caveat resting with this latter result is that it is 
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largely driven by higher psychological and cognitive outcomes from OS patients, where the 
mediators of this more favorable result are less than clear. 
5.7 Other Outcomes 
 Per our pre-analysis plan, we also test for other outcomes, including the diminishing 
returns to subsequent CLP surgeries.  In Table 8, we include dummy variables for additional 
required surgeries as well as subsequent surgeries to allow for the phenomenon that the effect of 
additional surgeries may not be linear; it may be that the first surgery yields the greatest effect, 
or conversely, that a given number of surgeries are necessary before the most positive effects are 
manifested.  Here we see generally worse outcomes as the number of required surgeries increases, 
but no discernable pattern of an increasing or decreasing effect of performed surgeries, and most 
of the latter coefficients are measured with imprecision.  
 Table 9 looks more broadly at the effects of early surgery on the five major area outcomes 
apart from speech (results in Table 2). Here we see uniformly positive (although statistically 
insignificant) effects from early-age surgery measuring an added benefit of about 0.10 for most 
outcomes.  In all but two cases, physical and academic/cognitive outcomes, the null hypothesis 
that the necessary number of CLP surgeries begun after age five can fully restore life outcomes 
is rejected. However, results show that when the first surgery begins before age five, the null 
hypothesis of full restoration is never rejected in any of the outcome categories.  
 Finally, as we believe one of our important results to be the effect of surgery on social 
inclusion, it is interesting to consider what aspect of CLP repair is it that mediates increased 
social inclusion of CLP adolescents.  Social exclusion may occur because of the different facial 
appearance of those with unoperated CLP, because of speech impediment, or because of 
behavioral issues (which may itself constitute a reaction to teasing or bullying).  We do not find 
evidence of higher instances of anti-social behavior resulting from CLP in our sample.  In Table 
10 we look at the effect of having cleft lip (CL), the manifestation of CLP that would lead to social 
exclusion based on appearance along with using our speech quality index as a right-hand-side 
regressor.  While including “Born with Cleft Lip” alone results in a lower level of social inclusion 
by 0.14 and surprisingly maintains its explanatory power even when another variable is added 
for “Unoperated Cleft Lip,” the effect of CL appearance fades to insignificance when we include 
the variable “Speech Quality Index” which results in a lower level of social inclusion by 0.25, 
even in the presence of the CL variables.  As a result, it appears that CLP surgery facilitates social 
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inclusion through improvement in speech quality, but for this to occur, our results show that it 
is critical that CLP surgery take place at an early age. 
6.    Conclusion 
 Previous research has typically compared the outcomes of those with CLP and those 
having CLP surgery to subjects from the general population, likely resulting in downwardly 
biased estimates since family genetics and environmental factors are statistical confounders that 
influence both CLP status as well as life outcomes.  Our research seeks to measure the causal 
effects of CLP on Indian adolescent life outcomes and the restorative impacts of CLP surgeries.  
We find the adverse impacts of CLP on life outcomes to be wide-ranging, statistically significant, 
and large, resulting in far poorer speech, diminished physical outcomes, social exclusion, higher 
levels of depression, and lower cognitive ability.  Our estimates indicate that CLP surgery is able 
to at least partially restore some of these outcomes, especially speech, when surgery is carried 
out at an early age. We also find evidence that CLP surgery is able to restore social inclusion.  
Our results, however, do not provide evidence that CLP surgeries are able to improve speech 
outcomes if they are carried out past age five, instead finding that early surgery is critical to 
speech restoration.   
 We believe our results on social integration and inclusion are particularly important 
because of their potential to have a longstanding effect in later life, with unoperated CLP 
potentially creating barriers to entering the labor market, to establishing healthy relationships, 
and in marriage and family formation (Wolke and Lereya, 2015; Brimblecombe et al., 2018).  It 
would make sense that CLP would restore social inclusion through improvements in children’s 
appearance, but somewhat surprisingly, we find CLP speech quality to mediate social exclusion 
more than visual appearance, which suggests not only early-age surgery, but the importance of 
follow-up therapy subsequent to surgery as an important step to fostering social inclusion.   
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Figure 1: Areas of data collection, color-coded by number of subjects 
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Figure 2: Kernel Density of Speech Quality by Cleft and Surgery Status  
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Figure 3: Kernel Density of Social Inclusion by Cleft Status 
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Figure 4: Kernel Density of Academic and Cognitive Ability 
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Table 1: Descriptive Statistics: India CLP Data 
  
Unoperated CLP 
Adolescents 
  
Operated CLP 
Adolescents 
  Non-CLP Adolescents 
  
CLP 
Adolescent 
Sibling   
CLP 
Adolescent 
Sibling 
  
All Non-CLP 
Adolescents 
Non-CLP HH 
Adolescents 
Male 0.579 0.579   0.492 0.555   0.522 0.504 
  (0.081) (0.081)   (0.032) (0.032) 
  
(0.016) (0.022) 
Age 14.421 13.132   14.445 14.441   14.027 13.533 
  (0.398) (0.687)   (0.170) (0.305)   (0.119) (0.142) 
Birth Order 2.447 2.447   1.920 2.042   2.035 1.975 
  (0.225) (0.232)   (0.071) (0.061)   (0.033) (0.042) 
Physical 
Wellbeing 
0.004 -0.019   -0.036 0.166 
  
0.020 -0.083 
  (0.122) (0.156)   (0.050) (0.061)   (0.026) (0.032) 
Social 
Integration 
-0.074 0.015   -0.064 0.007 
  
0.017 0.043 
  (0.083) (0.069)   (0.029) (0.029)   (0.014) (0.018) 
Psychological 
Wellbeing 
-0.219 -0.002   -0.089 0.000 
  
0.012 0.068 
  (0.084) (0.067)   (0.036) (0.031)   (0.015) (0.018) 
Academic and 
Cognitive 
Abilities 
-0.599 -0.191   -0.127 0.044 
  
0.024 0.127 
  (0.126) (0.139)   (0.055) (0.054)   (0.024) (0.029) 
Human 
Flourishing 
Index 
-0.135 -0.006   -0.032 0.062 
  
0.011 0.000 
  (0.050) (0.056)   (0.023) (0.023)   (0.010) (0.013) 
N 38 38   238 238   982 522 
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Table 2: The Impact of cleft severity and cleft surgeries on speech outcomes 
(Household Fixed Effects) 
 Panel A: 
Speech 
Quality 
Index 
Hypernasality Hyponasality 
Air emission/ 
turbulence 
Under-
standability 
Acceptability 
Cleft Severity -0.344*** -0.281*** -0.258*** -0.268*** -0.311*** -0.297*** 
  (0.0362) (0.0370) (0.0643) (0.0473) (0.0334) (0.0365) 
        
Cleft Surgery -0.02391 -0.163** 0.218* 0.0172 -0.0491 -0.0123 
  (0.0690) (0.0712) (0.118) (0.0896) (0.0619) (0.0731) 
        
Operation Smile 
surgery -0.122 0.0200 0.168 -0.250 0.0988 0.0213 
  (0.155) (0.161) (0.226) (0.209) (0.163) (0.172) 
        
N 954 926 925 921 926 925 
1Test for 𝛽1 + 𝛽2 = 0 (full restoration of speech quality index) rejected (p = 0.10).  
Does early surgery matter to speech outcomes? 
 
 Panel B: 
Speech 
Quality 
Index 
Hypernasality Hyponasality 
Air emission/ 
turbulence 
Under-
standability 
Acceptability 
       
Cleft Severity -0.357*** -0.282*** -0.265*** -0.295*** -0.332*** -0.315*** 
 (0.0369) (0.0375) (0.0683) (0.0486) (0.0334) (0.0375) 
       
Cleft Surgery -0.0774 -0.166** 0.195 -0.0684 -0.118* -0.0713 
 (0.0734) (0.0756) (0.119) (0.0945) (0.0682) (0.0757) 
       
Operation 
Smile surgery -0.169 0.0176 0.151 -0.309 0.0486 -0.0217 
 (0.157) (0.165) (0.231) (0.209) (0.165) (0.173) 
       
Early Surgery 0.338** 0.0215 0.152 0.564** 0.453*** 0.388** 
( 5 years) (0.171) (0.180) (0.300) (0.222) (0.173) (0.176) 
       
N 954 926 925 921 926 925 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in parentheses.  
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all 
standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01.  
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of speech quality index) rejected (p = 0.10). 
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Table 3: The Impact of cleft severity and cleft surgeries on physical and health outcomes  
(Household Fixed Effects) 
  
Overall Physical 
Wellbeing 
Perceived 
Physical 
Wellbeing 
Weight for Height Grip Strength 
      
Cleft Severity -0.0781*** -0.153*** -0.0813*** -0.0183 
  (0.0212) (0.0359) (0.0268) (0.0214) 
  
    
Cleft Surgery 0.02131 0.0478 0.0470 -0.0261 
  (0.0484) (0.0682) (0.0578) (0.0392) 
  
    
Operation Smile 
surgery 
0.125 0.394** -0.0169 0.0345 
  (0.104) (0.190) (0.171) (0.111) 
     
N 1118 1118 1118 1118 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in parentheses. 
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all standardized 
Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of physical well-being index) not rejected (p = 0.36).  
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Table 4: The Impact of cleft severity and cleft surgeries on social integration  
(Household Fixed Effects) 
  
Social 
Integration 
Social 
Inclusion 
Prosocial 
Behavior 
Freedom from 
Bullying 
Parental 
Support 
Cleft Severity -0.0642* -0.0766** -0.0216 -0.0821** -0.0208 
  (0.0356) (0.0345) (0.0384) (0.0325) (0.0346) 
       
Cleft Surgery 0.08851 0.125*2 0.00624 0.0791 -0.0290 
  (0.0681) (0.0711) (0.0756) (0.0606) (0.0634) 
Operation 
Smile surgery -0.157 -0.256 0.0317 -0.150 0.0503 
  (0.167) (0.187) (0.167) (0.163) (0.169) 
       
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in parentheses. 
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all 
standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of social integration) not rejected (p = 0.61). 
2 Test of 𝛽1 + 𝛽2 = 0 (full restoration of social inclusion) not rejected (p = 0.36). 
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Table 5: The Impact of cleft severity and cleft surgeries on psychological wellbeing 
 (Household Fixed Effects) 
  
Overall 
Psychological 
Wellbeing 
Overall 
Psychological 
Wellbeing 
w/o hope 
Depression Anxiety Hope Self Esteem 
Cleft -0.0512* -0.0558** -0.0519* -0.0346 -0.0116 -0.0364 
Severity (0.0272) (0.0279) (0.0303) (0.0324) (0.0310) (0.0261) 
        
Cleft 
Surgery -0.06551 -0.0176 -0.0490 -0.0241 -0.113* 0.0359 
  (0.0582) (0.0657) (0.0770) (0.0720) (0.0656) (0.0536) 
        
Operation  0.297* 0.277* 0.384** 0.185 0.153 0.0383 
 Smile  (0.161) (0.153) (0.165) (0.166) (0.170) (0.132) 
 surgery       
N 1118 1118 1118 1118 1118 1118 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in parentheses. 
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all standardized 
Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of psychological well-being) rejected (p = 0.01). 
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Table 6: The Impact of cleft severity and cleft surgeries on Academic and Cognitive Ability  
(Household Fixed Effects) 
  
Academic and 
Cognitive 
Abilities 
Academic 
Abilities 
Digit Span 
Memory Test 
Math Abilities 
Reading 
Abilities 
Cleft Severity -0.0960*** -0.0968*** -0.0731*** -0.0831*** -0.0833*** 
  (0.0286) (0.0304) (0.0249) (0.0298) (0.0295) 
       
Cleft Surgery 0.01301 0.0258 -0.00209 0.0363 0.00793 
  (0.0539) (0.0603) (0.0450) (0.0587) (0.0616) 
       
Operation  0.297** 0.314** 0.213* 0.174 0.365** 
Smile surgery (0.137) (0.149) (0.124) (0.141) (0.158) 
       
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in parentheses. 
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all standardized 
Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of academic and cognitive abilities) rejected (p = 0.02). 
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Table 7: The Impact of cleft severity and cleft surgeries on Human Flourishing 
Index (Equality Weighted index of Outcome Summaries  Household Fixed 
Effects) 
  
Human 
Flourishing 
Index 
Human 
Flourishing 
Index 
Human 
Flourishing 
Index 
Human 
Flourishing 
Index 
          
Cleft Severity -0.0943*** -0.0988*** -0.0732*** -0.0731*** 
  (0.0263) (0.0266) (0.0175) (0.0165) 
          
Cleft Surgery -0.01811 -0.0359 -0.0506 -0.0499 
  (0.0482) (0.0540) (0.0340) (0.0394) 
          
Operation 
Smile surgery 
0.233* 0.220 0.242* 0.243* 
  (0.140) (0.141) (0.129) (0.135) 
          
Early Surgery 
< 5 years 
  0.112   -0.00442 
    (0.155)   (0.131) 
          
Household FE X X     
Regional FE     X X 
N 1118 1118 1118 1118 
OLS with fixed effects at the household level. Standard errors clustered at the household level 
and are in parentheses. Regressions control for individual variables including gender, birth 
order, and age.  Dependent variables are all standardized Kling et al. (2007) indices.   
*p < 0.10  **p < 0.05  ***p < 0.01. 
1Test of 𝛽1 + 𝛽2 = 0 (full restoration of academic and cognitive abilities) rejected (p = 0.001). 
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Table 8: Effects of Increasing CLP Severity and Effects of Subsequent Surgeries (Household FE) 
 
 
Physical 
Wellbeing 
Social 
Integration 
Psychological 
Wellbeing 
Academic and 
Cognitive Index 
Human Flourishing 
Index 
      
Requires 2 Surgeries 0.00839 -0.229 -0.106 -0.121 -0.238 
 (0.132) (0.263) (0.244) (0.200) (0.184)       
Requires 3 Surgeries -0.468*** -0.281 -0.707*** -0.695*** -0.730*** 
 (0.146) (0.265) (0.233) (0.234) (0.200) 
      
Requires 4 Surgeries -0.0934 -0.785*** -0.337 -0.509** -0.653*** 
 (0.168) (0.299) (0.254) (0.252) (0.243) 
      
Requires 5 Surgeries -0.145 0.164 0.105 -0.430 -0.0122 
 (0.213) (0.493) (0.300) (0.309) (0.301) 
      
Requires 6 Surgeries -0.485** -0.0437 -0.168 -0.765*** -0.508** 
 (0.198) (0.311) (0.229) (0.272) (0.235) 
      
Requires 7+ Surgeries -0.262 -0.560* -0.317 -0.644** -0.597*** 
 (0.193) (0.304) (0.233) (0.263) (0.222) 
      
Received 1 Surgery -0.0512 0.327 0.0579 0.0756 0.273 
 (0.153) (0.270) (0.226) (0.196) (0.187) 
      
Received 2 Surgeries -0.208 0.0305 -0.231 0.185 -0.181 
 (0.203) (0.319) (0.232) (0.266) (0.225) 
      
Received 3 Surgeries -0.139 -0.0955 -0.268 0.263 -0.244 
 (0.226) (0.333) (0.255) (0.294) (0.274) 
      
Received 4+ Surgeries 0.0531 0.288 -0.459 0.00999 -0.138 
 (0.285) (0.373) (0.283) (0.281) (0.258) 
Operation Smile surgery 0.127 -0.0598 0.331* 0.267* 0.251* 
 (0.122) (0.190) (0.174) (0.138) (0.151) 
      
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the household level and are in parentheses.  
Regressions control for individual variables including gender, birth order, and age.  Dependent variables are all 
standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
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Table 9: Does early surgery matter to adolescent life outcomes? 
  
Overall 
Physical 
Wellbeing 
Academic 
and 
Cognitive 
Abilities 
Social 
Integration 
Overall 
Psychological 
Wellbeing 
Human 
Flourishing 
Index 
       
Cleft 
Severity 
-0.0785*** -0.0982*** -0.0707** -0.0551* -0.0988*** 
  (0.0212) (0.0296) (0.0353) (0.0283) (0.0266) 
       
Cleft 
Surgery 
0.0193 0.00425 0.0626 -0.0812 -0.0359 
  (0.0507) (0.0568) (0.0770) (0.0643) (0.0540) 
       
Operation 
Smile 
surgery 
0.124 0.291** -0.175 0.286* 0.220 
  (0.105) (0.138) (0.170) (0.162) (0.141) 
       
Early 
Surgery < 
5 years 
0.0123 0.0551 0.163 0.0987 0.112 
  (0.116) (0.138) (0.196) (0.188) (0.155) 
       
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the household level and are in 
parentheses.  Regressions control for individual variables including gender, birth order, and age.   
Dependent variables are all standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
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Table 10: Mediators of Social Exclusion and Inclusion 
  
Social 
Inclusion 
Index 
Social 
Inclusion 
Index 
Social 
Inclusion 
Index 
Social 
Inclusion 
Index 
Social 
Inclusion 
Index 
Social 
Inclusion 
Index 
Born with 
Cleft Lip 
-0.233**  -0.231** 0.0808  0.00370 
  (0.0938)  (0.0979) (0.221)  (0.248) 
        
Unoperated 
Cleft Lip 
 -0.259 -0.0232 -0.109  0.0751 
   (0.344) (0.361) (0.369)  (0.291) 
        
Surgeries 
Required 
(Severity) 
   -0.0638  0.0378 
     (0.0412)  (0.0540) 
Speech 
Quality 
Index 
    0.178*** 0.248*** 
      (0.0453) (0.0756) 
N 1109 1118 1109 1109 954 947 
OLS with fixed effects at the household level. Standard errors clustered at the household level and are in 
parentheses.  Regressions control for individual variables including gender, birth order, and age.  Dependent 
variables are all standardized Kling et al. (2007) indices.               
*p < 0.10  **p < 0.05  ***p < 0.01. 
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Appendix 
Table A2: The Impact of cleft severity and cleft surgeries on speech outcomes, regional fixed effects 
 Panel A: 
All Surgeries 
Speech 
Quality 
Index 
Hypernasality Hyponasality 
Air emission/ 
turbulence 
Understand
ability 
Acceptabi
lity 
Cleft Severity -0.295*** -0.271*** -0.224*** -0.270*** -0.244*** -0.245*** 
  (0.0362) (0.0419) (0.0762) (0.0449) (0.0387) (0.0398) 
        
Cleft Surgery -0.107 -0.163** 0.161 0.00561 -0.168** -0.114 
  (0.0661) (0.0794) (0.133) (0.0818) (0.0652) (0.0703) 
        
Operation Smile 
surgery -0.0591 0.0933 0.167 -0.147 0.132 0.127 
  (0.183) (0.198) (0.217) (0.224) (0.150) (0.152) 
              
N 908 907 906 902 907 906 
 
 Panel B: 
Early Surgery 
(< 5 years old) 
Speech 
Quality 
Index 
Hypernasality Hyponasality 
Air emission/ 
turbulence 
Under-
standability 
Acceptability 
       
Cleft Severity -0.357*** -0.282*** -0.265*** -0.295*** -0.332*** -0.315*** 
 (0.0369) (0.0375) (0.0683) (0.0486) (0.0334) (0.0375) 
       
Cleft Surgery -0.0774 -0.166** 0.195 -0.0684 -0.118* -0.0713 
 (0.0734) (0.0756) (0.119) (0.0945) (0.0682) (0.0757) 
       
Operation Smile 
surgery -0.169 0.0176 0.151 -0.309 0.0486 -0.0217 
 (0.157) (0.165) (0.231) (0.209) (0.165) (0.173) 
       
Early Surgery 0.338** 0.0215 0.152 0.564** 0.453*** 0.388** 
( 5 years) (0.171) (0.180) (0.300) (0.222) (0.173) (0.176) 
       
N 954 926 925 921 926 925 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in 
parentheses.  Regressions control for individual variables including gender, birth order, and age and household 
variables that include education and occupation of parents, wealth index, and religion.   Dependent variables 
are all standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
  
 
 
 
44 
Table A3: The Impact of cleft severity and cleft surgeries on physical and health outcomes  
(Regional Fixed Effects) 
  
Overall Physical 
Wellbeing 
Perceived 
Physical 
Wellbeing 
Weight for Height Grip Strength 
      
Cleft Severity -0.0871*** -0.104*** -0.0834*** -0.0386* 
  (0.0169) (0.0357) (0.0218) (0.0205) 
      
Cleft Surgery 0.0846** -0.00562 0.0868** -0.00559 
  (0.0404) (0.0583) (0.0411) (0.0374) 
      
Operation Smile 
surgery 0.0838 0.245 0.00290 0.152 
  (0.0631) (0.175) (0.0640) (0.0909) 
     
Cleft household  0.0596 -0.224** 0.173* 0.0283 
 (0.0647) (0.0944) (0.0882) (0.0838) 
     
N 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  Regressions 
control for individual variables including gender, birth order, and age and household variables that include education and 
occupation of parents, wealth index, and religion.  Dependent variables are all standardized Kling et al. (2007) indices.  *p < 0.10  
**p < 0.05  ***p < 0.01.  
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Table A4: The Impact of cleft severity and cleft surgeries on Social Integration 
 (Regional Fixed Effects) 
 Social 
Integration 
Social 
Inclusion 
Prosocial 
Behavior 
Bullied less 
often 
Parental 
Support 
Cleft Severity -0.0369 -0.0532** -0.00142 -0.0627*** -0.0193 
 (0.0222) (0.0258) (0.0265) (0.0226) (0.0292) 
      
Cleft Surgery -0.0189 0.0379 -0.0795 0.0383 -0.0545 
 (0.0418) (0.0537) (0.0479) (0.0446) (0.0545) 
      
Operation Smile 
surgery -0.0296 -0.192 0.180 -0.142 0.173 
 (0.143) (0.137) (0.154) (0.165) (0.147) 
      
Cleft Household -0.135 -0.112 -0.105 0.0383 0.0776 
 (0.101) (0.0946) (0.0932) (0.0875) (0.103) 
 
     
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  
Regressions control for individual variables including gender, birth order, and age and household variables that include 
education and occupation of parents, wealth index, and religion.  Dependent variables are all standardized Kling et al. (2007) 
indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
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Table A5: The Impact of cleft severity and cleft surgeries on Psychological Wellbeing 
(Regional Fixed Effects) 
  
Overall 
Psychological 
Wellbeing 
Overall 
Psychological 
Wellbeing 
w/o hope 
Depression Anxiety Hope 
Self 
Esteem 
Cleft Severity -0.0278 -0.0418 -0.0408 -0.0232 0.0147 -0.0282 
  (0.0265) (0.0293) (0.0327) (0.0268) (0.0269) (0.0228) 
        
Cleft Surgery -0.0924 -0.0496 -0.0557 -0.0290 -0.114* -0.0246 
  (0.0560) (0.0686) (0.0840) (0.0736) (0.0630) (0.0407) 
        
Operation 
Smile 0.168 0.209 0.263* 0.0718 -0.00985 0.129 
 Surgery (0.134) (0.152) (0.138) (0.149) (0.144) (0.145) 
        
Cleft 
Household -0.162 -0.110 -0.191 -0.196** -0.159 0.159** 
  (0.122) (0.101) (0.123) (0.0965) (0.114) (0.0745) 
        
N 1118 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  
Regressions control for individual variables including gender, birth order, and age and household variables that include 
education and occupation of parents, wealth index, and religion.  Dependent variables are all standardized Kling et al. 
(2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01.  
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Table A6: The Impact of cleft severity and cleft surgeries on academic and cognitive ability  
(Regional Fixed Effects) 
  
Academic and 
Cognitive Abilities 
Index 
Academic 
Abilities 
Span Memory 
Test 
Math Abilities Reading Abilities 
Cleft Severity -0.0708*** -0.0856*** -0.0404* -0.0709*** -0.0762*** 
  (0.0229) (0.0234) (0.0223) (0.0220) (0.0259) 
       
Cleft Surgery -0.00615 0.0462 -0.0545 0.0393 0.0401 
  (0.0432) (0.0530) (0.0410) (0.0486) (0.0571) 
       
Operation  0.229** 0.225 0.180* 0.131 0.256* 
Smile surgery (0.108) (0.134) (0.0976) (0.124) (0.141) 
       
Cleft Household -0.192** -0.174* -0.164** -0.199* -0.100 
  (0.0798) (0.0933) (0.0684) (0.104) (0.0915) 
       
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  Regressions control 
for individual variables including gender, birth order, and age and household variables that include education and occupation of 
parents, wealth index, and religion.  Dependent variables are all standardized Kling et al. (2007) indices.   
*p < 0.10  **p < 0.05  ***p < 0.01. 
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Table A8: Effects of Increasing CLP Severity and Effects of Subsequent Surgeries (Regional FE) 
  
Overall 
Physical 
Wellbeing 
Social 
Integration 
Overall 
Psychological 
Wellbeing 
Academic and 
Cognitive 
Abilities 
Human 
Flourishing 
Index 
Requires 2 Surgeries 0.0545 -0.0178 -0.128 -0.234 -0.177 
  (0.0907) (0.194) (0.156) (0.164) (0.159) 
Requires 3 Surgeries -0.392*** -0.0893 -0.608*** -0.635*** -0.513*** 
  (0.119) (0.193) (0.204) (0.196) (0.148) 
Requires 4 Surgeries -0.106 -0.303 0.0920 -0.294 -0.230 
  (0.136) (0.223) (0.144) (0.207) (0.156) 
Requires 5 Surgeries -0.0978 -0.329 0.00289 -0.364 -0.0708 
  (0.194) (0.248) (0.192) (0.234) (0.205) 
Requires 6 Surgeries -0.311* -0.0643 -0.0889 -0.713*** -0.370** 
  (0.172) (0.189) (0.179) (0.215) (0.162) 
Requires 7+ Surgeries -0.331** -0.415** -0.242 -0.521** -0.437*** 
  (0.155) (0.195) (0.215) (0.215) (0.143) 
Received 1 Surgery -0.117 0.00274 -0.193 -0.0819 -0.0328 
  (0.112) (0.168) (0.172) (0.144) (0.123) 
Received 2 Surgeries -0.161 -0.0144 -0.371** 0.0701 -0.256 
  (0.162) (0.256) (0.181) (0.203) (0.188) 
Received 3 Surgeries -0.145 -0.300 -0.218 0.155 -0.342 
  (0.182) (0.232) (0.246) (0.246) (0.209) 
Received 4+ Surgeries 0.341 -0.0995 -0.557** -0.0899 -0.253 
  (0.226) (0.248) (0.253) (0.190) (0.185) 
Operation Smile surgery 
0.150** -0.0190 0.187 0.225* 0.280* 
  (0.0685) (0.174) (0.160) (0.115) (0.144) 
N 1118 1118 1118 1118 1118 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  Regressions 
control for individual variables including gender, birth order, and age and household variables that include education and 
occupation of parents, wealth index, and religion.  Dependent variables are all standardized Kling et al. (2007) indices.  *p < 0.10  
**p < 0.05  ***p < 0.01. 
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Table A9: Does Early Surgery Matter to Adolescent Outcomes 
(Household Fixed Effects) 
 
 
Overall 
Physical 
Wellbeing 
Academic 
and 
Cognitive 
Abilities 
Social 
Integration 
Overall 
Psychological 
Wellbeing 
Human Flourishing 
Index 
       
Cleft Severity -0.0882*** -0.0706*** -0.0358* -0.0296 -0.0731*** 
 (0.0170) (0.0237) (0.0207) (0.0256) (0.0166) 
       
Cleft Surgery 0.0796* -0.00549 -0.0139 -0.100 -0.0499  
 (0.0443) (0.0485) (0.0494) (0.0614) (0.0395) 
       
Operation Smile surgery 0.0804 0.229** -0.0262 0.162 0.243*  
 (0.0631) (0.112) (0.148) (0.139) (0.137)  
       
Received surgery in first 5 
years 0.0320 -0.00426 -0.0319 0.0512 -0.00449 
 (0.0872) (0.134) (0.140) (0.142) (0.131)  
       
N 1118 1118 1118 1118 1118  
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in parentheses.  
Regressions control for individual variables including gender, birth order, and age and household variables that 
include education and occupation of parents, wealth index, and religion.  Dependent variables are all standardized 
Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
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Table A10: Outcomes using parental data (Household Fixed Effects) 
  
Physical 
Wellbeing 
Social 
Integration 
Psychological 
Wellbeing 
Academic 
and 
Cognitive 
Abilities 
Human 
Flourishing 
Index 
Cleft Severity -0.162*** -0.0907*** -0.153*** 0.0186 -0.119*** 
  (0.0366) (0.0226) (0.0247) (0.0258) (0.0229) 
            
Cleft Surgery 0.0848 0.0290 0.0789* -0.0723 0.0262 
  (0.0758) (0.0536) (0.0476) (0.0476) (0.0433) 
            
Operation 
Smile surgery 
0.168 -0.0309 -0.0440 -0.00281 0.0373 
  (0.151) (0.120) (0.118) (0.130) (0.113) 
            
N 1575 1575 1575 1575 1575 
OLS with fixed effects at the regional level. Standard errors clustered at the regional level and are in 
parentheses.  Regressions control for individual variables including gender, birth order, and age and household 
variables that include education and occupation of parents, wealth index, and religion.  Dependent variables 
are all standardized Kling et al. (2007) indices.  *p < 0.10  **p < 0.05  ***p < 0.01. 
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Survey for the cleft patient 
 [INTERVIEWER NOTE: Please ask research coordinator for the ID number that you should use before 
starting the interview. Please fill out as much of the Survey Details section as you can before starting 
the interview.] 
 
Interviewer: Please read introduction and informed consent message to the respondent and have them sign the 
appropriate consent form(s). For any respondents under 18, this means that their parent/guardian will need to 
sign a consent form as well.  
If the respondent or their guardian is illiterate, please obtain verbal consent. 
___ Respondent and respondent’s parent/guardian (if necessary) signed consent form 
___ Respondent and respondent’s parent/guardian (if necessary) verbally consented to participate in the survey 
___ Respondent does not consent to participate in the survey 
  
Survey Details 
1. Interviewer Full Name: ______________________________________________________________________ 
  
2. Survey Date (DD/MM/YYYY): ____________/____________/______________________ 
  
3. Survey Location: ___________________________________________________________________________ 
  
4. Survey Start Time (HH:MM): _______:________ 5. End time: ________:________ 
  
6. Respondent (cleft child) ID# (between 201-400): __________         
  
7. Respondent Family ID# (between 1-200): __________ 
   
8. Respondent Closest Age Sibling ID# (between 401-600) ________  
 
9. Respondent Parent/Guardian ID# (between 601-800) ________    
 
10. Respondent Treatment Status (To be completed by the research manager. Please leave blank): 
  
Treatment Patient ____   Control Patient ____  
 
PART A Respondent Profile, Sibling and Parental Information 
 
Interviewer: “ My first few questions have to do with basic information about you, your siblings, and your parents.” 
  
A1. What is your last name (family name)?: ________________________________________________ 
  
A2. What is your first name (given name)?: ________________________________________________ 
 
A3. Do you have any siblings that are at least 7 years old? (Circle One):   YES   /   NO  
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[INTERVIEWER NOTE: If NO, thank the respondent, end the survey, and let your Research Coordinator know. If 
YES, continue to question A4.] 
 
A4. Respondent Gender (Circle One):   M  /   F A5. How old are you?   Age: ________________ 
  
A6. What is your date of birth?   
International Calendar Date (DD/MM/YYYY): ________________________  
(If international date of birth is unknown, record Bengali date) 
Bengali Calendar Date (DD/MM/YYYY): ________________________      
 ___Not Sure 
  
A7. Do you speak Hindi?   YES   /   NO           A8. Do you speak English?    YES   /   NO 
  
A9. How many older siblings do you have?________ 
  
[INTERVIEWER NOTE: Confirm birth order with respondent. “So you’re the ________ oldest child in your family, is 
that correct?”] 
A10. Respondent Birth Order (1 is oldest, 2 is second oldest, and so on): _________________ 
 
We would like to ask one of your siblings some questions as well. May we have the name age, and gender of your 
sibling that is closest to you in age? 
  
A11. Nearest Age Sibling Name: ___________________________________________________________________  
    
A12. Nearest Age Sibling Age: _________________       A13. Nearest Age Sibling Gender: M   /   F 
  
 We would also like to ask one of your parents a few questions. May we have your mother’s name?  
[INTERVIEWER NOTE: If respondent does not have a mother in their lives, skip to question A15.] 
  
A14. Mother’s name: ______________________________________________________________________ 
          
A15. Father or other guardian’s name (if mother is not available): 
____________________________________________________________________________________ 
 
 PART B Physical Health 
[INTERVIEWER NOTE: Have respondent take their shoes off and stand on the scale. Note their weight in kgs 
below.] 
B1. Respondent’s weight (in kgs)_________________________________________ 
 
[INTERVIEWER NOTE: Have respondent stand straight with their back against a wall. Have them position their 
head so their chin is at a 90 degree angle with the floor. Place a ruler on the top of their head and make a tick 
mark on the wall at the bottom of the ruler. Take your tape measure and extend it straight against the wall 
starting at 0 on the floor and measure to the tick mark. Note the respondent’s height to the nearest 0.1cm 
below.] 
B2. Respondent’s height (in cms) _________________________________________ 
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[INTERVIEWER NOTE: Illustrate the use of the grip strength tool to the respondent prior to testing. Administer 
grip strength test on the respondent’s weak hand, while the participant is in a standing position with their arms 
at their side, slightly bent at the elbow, not touching the body. Encourage the respondent to squeeze the 
dynamometer with as much force as possible! Three trials should be made with a pause of 10-20 seconds 
between each trial. Record the results of each trial to the nearest kg below. The difference in scores should be 
within 3 kg. If this is not the case after three trials, ask the respondent to squeeze one more time.] 
Which hand do you write with? (use other, weaker hand to test grip strength) 
 
B3. Trial 1 grip strength (kg): ________________________ 
B4. Trial 2 grip strength (kg): ________________________ 
B5. Trial 3 grip strength (kg): ________________________ 
 
B6. (If needed) Trial 4 grip strength (kg): ________________________ 
 
PART C Open Response Questions 
[INTERVIEWER NOTE: For all of the questions in parts C, D, E, and F, if the respondent refuses to answer the 
question fill in the code 999 where the answer belongs. If respondent answers “I don’t know” or “I’m not sure” 
fill in the code 888 where the answer belongs.] 
 
C1. How many people would you call a friend?   ___________ 
C2. Out of these, how many would you call a close friend?    __________ 
 
C3. What kind of job do you hope that you can have in the future? 
  
___________________________________________________________________ 
 
C4 . What kind of job do you realistically expect to have in the future? 
  
___________________________________________________________________  
 
C5. Did you attend Pre-school?    YES  /  NO  /   Not sure 
C6. Are you currently enrolled in school or university?  YES (School) /  YES (University)  /    NO 
[INTERVIEWER NOTE: If YES (School), ask question C7 and C9 and then skip to Part D. If YES (University), ask 
question C8 and C9 and then skip to Part D. If NO, skip to question C10.] 
C7. Which standard are you in? ______________ 
C8.  What University year are you in?_______________ 
C9. How many days did you miss school in the last month?  ____________________________ 
 
If not currently enrolled in school: 
C10. Have you ever been enrolled in school? YES   /   NO 
[INTERVIEWER NOTE: If YES, continue to C11 and then C12. If no, skip to Part D.] 
 
C11. After which Standard (or University year) did you stop going to school regularly? (Regardless of whether he or 
she passed or failed in that Standard): ____________  
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[INTERVIEWER NOTE: With this question, we are trying to figure out how far the respondent went in school. 
Possible answers include 1st standard, 5th standard, 3rd year of university, or after medical school.] 
 
C12. Which calendar year was it when you stopped going to school regularly?:____________ 
 
PART D Agreement Scale Questions 
 
I will now say several statements with which you may agree or disagree. Using the 1–5 scale on this card, indicate 
your agreement with each statement as it relates to your own life. 
[INTERVIEWER NOTE: Show respondent response card Number 1 and read out each response option] 
·         5 – Strongly agree 
·         4 – Somewhat agree 
·         3 – Neither agree nor disagree 
·         2 – Somewhat disagree 
·         1 – Strongly disagree 
[INTERVIEWER NOTE: For questions D1-D5, if the respondent does not live with their parents, ask about other 
guardian such as uncle, aunt, grandparent, etc. If they only live with one of their parents, be sure to ask about 
that parent only.] 
____D1. When you have a problem or need help with something, you know that you can always go to at least one 
of your parents  
____D2. When you feel lonely or sad, at least one of your parents is usually able to comfort you 
____D3. Your siblings frequently get more individual attention than you do from your parents 
____D4. Your parents fully accept you for who you are 
____D5. Sometimes you wish your parents gave you more support to pursue your dreams 
____D6. When someone mistreats you, you think that you must have done something to deserve it 
____D7. You often worry that you will say or do the wrong things 
____D8. You often feel that others disrespect you  
____D9. You often worry about your appearance 
____D10. You are very critical of yourself 
____D11. You feel that when you are older you will have a good job with a good income 
____D12. You feel that your life as an adult will be better for you than it was for your parents 
[INTERVIEWER NOTE: If the respondent has ALREADY completed secondary school, skip to question D14. If 
respondent has already completed university skip to question D15] 
____D13. You believe that you will finish secondary school 
____D14. You believe that you will finish a university degree 
____D15. You sometimes get into fights with other kids because you need to stick up for yourself 
____D16. You have often been unfairly punished by your teachers or parents 
____D17. When someone else is teased, it is important to help them rather than walk away 
____D18. You sometimes lie or cheat to get what you need, as long as it doesn’t hurt anyone else 
____D19. When someone makes you angry, you stay calm and try to talk about the problem with that person 
____D20. You feel included in society 
____D21. Overall, you feel that you have good relationships with friends 
____D22. Overall, you feel that you are given equal opportunity as others to contribute to your community 
____D23. You get teased a lot 
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____D24. When you have had the chance to meet new people, you have taken it 
____D25. You have often chosen to be alone than spend time with people of your age 
____D26. You have often been helpful when someone is hurt, upset, or feeling ill  
____D27. You have often shared with others, for example food, games, toys 
____D28. You have felt nervous when meeting someone for the first time 
 
PART E Frequency Questions 
 
Over the last two weeks how often have you been bothered by any of the following problems? Please answer 
according to the set of responses on this card. 
[INTERVIEWER NOTE: Show respondent response card Number 2 and read out each response option] 
·         5 – Every day 
·         4 – Nearly every day 
·         3 – More than half the days 
·         2 – Several days 
·         1 – Not at all 
 
Over the last two weeks how often have you... 
____E1. Had difficulty eating or drinking without assistance 
____E2. Had difficulty completing daily tasks and activities without assistance 
____E3. Had difficulty hearing 
____E4. Exercised or played a sport? 
____E5. Felt nervous, anxious, or on edge? 
____E6. Not been able to stop or control worrying? 
____E7. Been afraid as if something awful might happen? 
____E8. Had little interest or pleasure in doing things? 
____E9. Felt down, depressed, or hopeless? 
____E10. Felt bad about yourself – or that you are a failure or have let yourself or your family down? 
____E11. Spent time with friends? 
 
PART F Education Questions 
  
Next, we are going to do a few quick math and reading exercises. Let’s start with a number memorization game: 
  
Digit Span Memory Test 
Directions: “Listen carefully as I say some numbers. When I finish, you say them.” 
[INTERVIEWER NOTE: Delivery Digits should be given at the rate of one per second. Administer both trials of 
each item. Recite digits in an even monotone without any variation in pitch of voice. If the subject fails on both 
trials in the same row skip the remaining rows and move on to the next exercise. In each box to the right of the 
numbers, mark a check if they repeated the numbers correctly, and mark an X if they did not. At the end, add up 
the total number of checks and mark that number as the respondent’s “Forwards score”.] 
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 F1. Forwards Score ______ 
 
Directions: “Repeat these numbers after me but this time I want you to say them backwards.” [INTERVIEWER 
NOTE: Give two practice trials of two digits first – any two numbers. If the child gets them wrong - 
correct her or him. If the child repeats the digits forwards, give a reminder that they should be reversed. In each 
box to the right of the numbers, mark a check if they repeated the numbers correctly, and mark an X if they did 
not. Again, if the subject fails on both trials in the same row skip the remaining rows and move on to the next 
exercise. At the end, add up the total number of checks and mark that number as the respondent’s “Backwards 
score”.] 
 
 F2. Backwards Score ______ 
 
Math Test  
[INTERVIEWER NOTE: Please have a voice recorder ready when asking the respondent to count.  Interviewer to 
state the respondent ID# and full name into the voice recorder before asking the respondent to count. Please 
have the respondent count from 1-20 and then from 60-70, in English. Please record the respondent’s voice 
carefully as they count, and ensure that you are in a quiet environment] 
 
Now I will have you answer a series of math questions. You will not be graded on these, and your answers will not 
be seen by anyone besides my research team. First, could you start by please counting to 20, in English? Do you 
mind if I record your voice while you count? If so, please speak into the recorder as you count. 
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F3. Highest number that respondents are able to correctly count to (1-20): ______________  
F4. ____ Check if respondent did not attempt to count 
 
Could you now please count from 60-70 in English? Please speak into the recorder again.  
[INTERVIEWER NOTE: Please record the respondent’s voice carefully.] 
F5. ____ Check if respondent was able to count from 60-70 successfully 
F6. ____ Check if respondent was not able to count from 60-70 successfully 
F7. ____ Check if respondent did not attempt to count 
 
There are a few more math questions I would like to ask you. Would you prefer to do math questions that use 
Bengali numbers or English numbers? 
[INTERVIEWER NOTE: If Bengali, continue to Bengali math test below. If English, skip to English math test.] 
 
Instructions for Bengali Math Test 
[INTERVIEWER NOTE: Please administer the following math problems with the respondent from left to right.  
● First, start by asking the respondent to identify any 5 numbers from 1-9 in the left column of the test. 
Mark the space in question F11 if they were able to get at least 4 numbers correct from 1-9. If they are 
able to do so, continue to the next stage of the test. If they are not able to get at least 4 numbers 
correct, mark the space in question F10, end the test and move on to the language test. 
● Next, ask the respondent to identify any 5 numbers from 10-99 in the second column from the left. Mark 
the space in question F12 if they were able to get at least 4 numbers correctly from 10-99. If they are 
able to do so, continue to the next stage of the test, if not, end the test and move on to the language 
test. 
● Next, ask the respondent to complete any two of the subtraction problems in the third column. If the 
respondent needs to write on a piece of paper, have them use the designated space below. Mark the 
space in question F13 if they are able to complete both subtraction problems correctly. If they are able 
to do so, continue to the next stage of the test, if not, end the test and move on to the language test. 
● Next, ask the respondent to complete one division problem of their choice from the furthest column on 
the right. If the respondent needs to write on a piece of paper, have them use the designated space 
below. Mark the space in question F14 if they are able to complete the division problem correctly. This is 
the end of the exercise. Please make sure that the correct spaces are marked for questions F10-F14 as 
they relate to the respondent’s ability to complete this math test.]  
 
F8. ____ Check here if the respondent could not recognize at least 4 out of 5 numbers between 1-9 correctly, 
otherwise leave blank  
F9. ____ Check here if the respondent recognized at least 4 out of 5 numbers between 1-9 correctly, otherwise 
leave blank          
F10. ____ Check here if the respondent recognized at least 4 out of 5 numbers between 10-99 correctly, otherwise 
leave blank    
F11. ____ Check here if the respondent completed 2 subtraction problems correctly, otherwise leave blank            
F12. ____ Check here if the respondent completed one division problem correctly, otherwise leave blank 
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Subtraction Problem 1: 
 
 
 
 
 
 
 
 
Subtraction Problem 2:  
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Division Problem:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[INTERVIEWER NOTE: Please administer the following math problems with the respondent from left to right.  
● First, start by asking the respondent to identify any 5 numbers from 1-9 in the left column of the test. 
Mark the space in question F16 if they were able to get at least 4 numbers correctly from 1-9. If they are 
able to do so, continue to the next stage of the test. If they are not able to get at least 4 numbers 
correct, mark the space in question F15, end the test and move on to the language test. 
● Next, ask the respondent to identify any 5 numbers from 10-99 in the second column from the left. Mark 
the space in question F17 if they were able to get at least 4 numbers correctly from 10-99. If they are 
able to do so, continue to the next stage of the test, if not, end the test and move on to the language 
test. 
● Next, ask the respondent to complete any two of the subtraction problems in the third column. If the 
respondent needs to write on a piece of paper, have them use the designated space below. Mark the 
space in question F18 if they are able to complete both subtraction problems correctly. If they are able 
to do so, continue to the next stage of the test, if not, end the test and move on to the language test. 
● Next, ask the respondent to complete one division problem of their choice from the furthest column on 
the right. If the respondent needs to write on a piece of paper, have them use the designated space 
below. Mark the space in question F19 if they are able to complete the division problem correctly.For 
the subtraction and division problems, if the respondent needs to write on a piece of paper, have them 
use the designated space below. If the respondent prefers to do the problems with english numbers, 
please use the english version included below the Bengali version. This is the end of the exercise.  Please 
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make sure that the correct spaces are marked for questions F15-19 the outcomes below, as they relate 
to the respondent’s ability to complete this math test.]  
 
 
F13. ____ Check here if the respondent could not recognize at least 4 out of 5 numbers between 1-9 correctly, 
otherwise leave blank  
F14. ____ Check here if the respondent recognized at least 4 out of 5 numbers between 1-9 correctly, otherwise 
leave blank          
F15. ____ Check here if the respondent recognized at least 4 out of 5 numbers between 10-99 correctly, otherwise 
leave blank    
F16. ____ Check here if the respondent completed 2 subtraction problems correctly, otherwise leave blank            
F17. ____ Check here if the respondent completed one division problem correctly, otherwise leave blank 
 
 
 
 
Subtraction Problem 1: 
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Subtraction Problem 2:  
 
 
 
 
 
 
 
 
 
Division Problem:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Language Test 
 
[Interviewer Note:  
● First, start by asking the respondent to identify any 5 letters in the top left box of the test. Mark the 
space in question F21 if they were able to get at least 4 letters correct, and continue on to the next 
stage of the test. If they were not able to get at least 4 letters correct, mark the space in question F20, 
end the language test, and move on to Part G. 
● Next, ask the respondent to identify any 5 words correctly in the top right box of the test. Mark the 
space in question F22 if they were able to get at least 4 words correct, and continue on to the next stage 
of the test. If they were not able to get at least 4 words correct, end the language test, and move on to 
Part G.  
● If they are able to do these two steps, ask them to read one of the two paragraphs on the right side of 
the second box below.. Mark the space in question F23 if they are able to read the paragraph smoothly, 
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making less than three mistakes. If they were not able to do this, end the language test, and move on to 
Part G.   
● If they are able to read the paragraph well, ask them to read the story on the left of the second box 
below, and ask to record their voice while they read it. State the respondent’s ID number into the 
recorder before they begin. If they are able to read the story smoothly, making less than three mistakes, 
mark the space in question F24. If they are not able to do so, leave the space in F24 blank. 
● At the end of the exercise, please make sure that the spaces next to each question below are marked 
appropriately, , as they relate to the respondent’s reading ability. If at any stage of this test, the 
respondent cannot answer successfully, stop the test, and do not mark a check on that stage of the test.   
● Proceed to Part G. 
 
F18. __ Check if respondent could not recognize any of the letters, otherwise leave blank  
F19. __ Check if respondent recognized at least 4 out of 5 letter correctly, otherwise leave blank     
F20. __ Check if respondent recognized at least 4 out of 5 words correctly, otherwise leave blank     
F21. __ Check if respondent reads one full paragraph like they are reading sentences, rather than a string of words, 
reads the paragraph fluently and with ease, and makes less than three mistakes. It’s ok if they read slowly. 
Otherwise, leave blank.   
F22. __ Check if respondent reads the story like they are reading sentences, rather than a string of words, reads 
the story fluently and with ease, and makes less than three mistakes. It’s ok if they read slowly. Otherwise, leave 
blank. 
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PART G Interviewer Observations 
  
G1. Does respondent have a visible cleft?   YES   /   NO 
   
G2. Does respondent have a noticeable speech impediment?   YES   /   NO 
  
G3. Does respondent make consistent eye contact when speaking with you?     YES   /    NO 
  
G4. Does respondent frequently look down when speaking with you?   YES   /   NO     
 
G5. On a scale from 1-10, rate how shy the respondent seems, in your opinion, where 1 is “extremely shy and 
reserved” and 10 is “extremely confident and extroverted” Please circle a number below. 
  
EXTREMELY SHY                                      EXTREMELY CONFIDENT AND EXTROVERTED 
  
1       2       3       4       5       6       7       8       9       10      
  
PART H Medical Information 
(To be collected from Operation Smile Medical Staff – do not ask the respondent) 
  
For patients who have not had any cleft surgery yet 
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H1. When is the respondent scheduled for surgery? Date (DD/MM/YYYY) 
  
________/___________/_________________ if specific date is not available, circle one of the options below: 
 
1. August mission  2. November mission 3. Unsure 4. The respondent is not qualified 
for surgery (Explain why not: 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______   
  
 For patients who had cleft surgery in the past 
  
H2. When did the respondent have cleft lip surgery? Date (DD/MM/YYYY) 
  
________/___________/_________________ 
 
H3. How old was the respondent at the time of surgery? Age: __________ 
 
H4. When did the respondent have cleft palate surgery? Date (DD/MM/YYYY) 
  
________/___________/_________________ 
 
H5. How old was the respondent at the time of surgery? Age: __________ 
 
H6. Please choose the condition that applies to the respondent, OR choose the condition that applied to the 
respondent before they had surgery. 
 
Cleft Lip: 
A.      Small Indentation on a side of lip (Forme Fruste Unilateral Cleft Lip) 
B.      Cut on a side of upper lip but does not connect to nose (Incomplete Unilateral Cleft Lip) 
C.      Cut on a side of upper lip and connected to nose (Complete Unilateral Cleft Lip) 
D.      Cleft on both sides but does not connect to nose (Incomplete Bilateral Cleft) 
E.      Cleft on both sides and connected to nose (Complete Bilateral Cleft) 
F.       None of the above 
 
H7.  Please choose the condition that applies to the respondent. 
 
Cleft Palate: 
A.      Cleft in the back of the mouth on soft palate (Incomplete Cleft Palate) 
B.      Cleft on both hard and soft palate and mouth & nose cavities are exposed (Complete Cleft Palate) 
C.      Hard and soft palate are affected but covered by thin membrane on roof of mouth (Submucous Cleft Palate) 
D.      None of the above 
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END OF SURVEY - PLEASE GO BACK TO THE FIRST PAGE AND FILL IN THE END TIME 
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Parent/Guardian Survey 
 
Survey Details 
1. Interviewer Full Name ________________________________________________ 
  
2. Survey Date (DD/MM/YY): ____________ / ____________ / ______________________ 
  
3. Survey Location: ___________________________________________________________________ 
  
4. Survey Start Time (HH: MM): _______: ________  
     
6.  Parent ID# (between 601-800):__________ 
 
7.  Family ID# (between 1-200):__________ 
  
8.  ID/ Cleft Child ID# (between 201-400): ________ 
  
9.  Non-Cleft Child ID# (between 401-600)  ________ 
   
10. Respondent Treatment Status (To be completed by the research manager. Please leave blank): 
 
Parent/Guardian of Previously Treated Patient ____ Parent/Guardian of Control Patient  ____ 
 
PART A   
**SCRIPT: “ My first few questions have to do with basic information about you, and your 
children.” 
 
A1.  / What is your last name (family name)?:  
 
________________________________________________ 
 
A2. What is your first name (given name)?:  
 
________________________________________________ 
 
A3. Respondent Gender: M / F      
                    
A4. Age: ________________  
 
A5. What is your date of birth?  
International Calendar Date (DD/MM/YYYY): ________________________ 
 ___ Not sure 
 
A6. Do you speak Hindi?  Y / N 
                                
A7. Do you speak English?  Y / N    
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A8. How many children do you have?_________________ 
 
**SCRIPT: “There is a chance we may want to get in touch with you to ask you a few 
additional questions in the future. What is the best mobile number to reach you at?” 
 
 
 A9. Mobile #: ___________________________________________________________     
 
**SCRIPT: “Next, I’m going to ask you about your home”. 
 
A10. Do you have electricity in your home? Y / N   
 
A11. Do you have a toilet/latrine at your home? Y / N    
 
A12. What is your occupation?    
 
 ______________________________________________________________________    
 
A13. What is your spouse’s occupation?    
 
_____________________________________________________________________    
 
A14. What is the highest level of education that you received?  
 
 None       Primary         Secondary        University   
 
 A15. What is the highest level of education that your spouse received? 
 
 None       Primary          Secondary        University   
 
 A16. What material is the roof of your home made of?  
 
Straw        Tin           Cement           Brick            Asbestos/Fiber Glass 
/Other: __________________________________ 
 
 
 
 
 A17. What material is the floor of your home made of?   
Dirt      Clay        Tile         Cement   Other: __________________________________ 
 
A18. What material are the walls of your home made of?  
Clay                Tin                Cement               Brick   Other: __________________________________ 
 
A19. What is your religion?: 
 
Hindu               Muslim                  Christian                    Buddhist                   Other:__________ 
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PART B Questions About Cleft Child and Siblings 
 
B1. How are you related to the cleft patient? Please choose one of the following: 
Mother / Father / Grandfather / Grandmother / Uncle / Aunt / Other: ___________________  
 
?/ **SCRIPT: “Can you please tell me the first name, age, and gender of each of your children 
starting with the oldest? (If more than six children, ask only about the cleft child and their five closest age 
siblings.) 
 
 
**SCRIPT: “I will now say a series of statements. These statements will be regarding 
information about education, psychological well-being, social integration, behavioral 
outcomes, and physical health. Using the 1-5 scale on this card, indicate your agreement with 
each statement as it relates to your own life.” 
 
 
• 5 - Strongly agree 
• 4 - Somewhat agree 
• 3 - Neither agree nor disagree 
• 2 - Somewhat disagree 
• 1 - Strongly disagree 
 
 
 
Name of each child 
 
      
Education and Learning 
 
Cleft Child 
 
Nearest 
Age 
Sibling 
 
2nd 
Nearest 
Age 
Sibling 
 
 
3rd 
Nearest 
Age 
Sibling 
4th 
Nearest 
Age 
Sibling 
5th 
Nearest 
Age 
Sibling 
B20. Relative to others his/her age, this child reads a 
lot 
            
B21. Relative to others his/her age, this child 
practices math frequently 
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B22. Relative to others his/her age, this child has 
achieved or will achieve highly in school 
            
B23. Relative to others his/her age, this child is quite 
smart 
            
Psychological Well-Being             
B24. Relative to others his/her age, this child is often 
depressed or sad 
            
B25. Relative to others his/her age, this child is often 
worried, nervous, or anxious 
      
B26. Relative to other his/her age, this child is 
extremely hopeful about their future 
            
B27.  Relative to others his/her age, this child is self-
conscious and easily embarrassed 
            
B28. Relative to others his/her age, this child’s health 
sometimes causes him/her emotional distress 
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Social Integration 
            
B29. Relative to others his/her age, this child can 
easily form new friendships 
            
B30. Relative to others his/her age, this child has a 
difficult time integrating with his/her peers in social 
settings 
            
B31. Relative to others his/her age,this child often 
tries to avoid social situations 
            
B32. Relative to others his/her age, this child has 
many friends. 
            
B33. Relative to others his/her age, this child is 
comfortable meeting strangers for the first time 
            
B34. Relative to others his/her age, this child is 
included equally in society 
      
B35. Relative to others his/her age, this child is often 
teased or bullied  
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Behavioral Outcomes             
B36. Relative to others his/her age, this child has 
often been disobedient at home and/or in school 
            
B37. Relative to others his/her age, this child gets 
along with his/her peers well 
            
B38. Relative to others his/her age, this child acts 
younger than their age 
      
B39. Relative to others his/her age, this child is kind 
to other kids their age and younger 
      
B40. Relative to other children his/her age, this child 
often breaks rules at home, school, or elsewhere 
      
Physical Health       
B41. Relative to others his/her age, this child rarely 
suffers from illness or health challenges 
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B42. Relative to others his/her age, this child is 
physically fit/strong 
      
B43. Relative to others his/her age, this child often 
has trouble eating or drinking without assistance 
      
B44. Relative to others his/her age, this child often 
has trouble hearing 
      
B45. Relative to others his/her age, this child often 
has trouble completing daily tasks and activities 
without assistance 
      
 
 
B46. What is the highest grade level completed by 
each of your children? (Enter the grade number, if 
university add the number of university years 
completed in addition to highest grade completed)  
      
 
 
 
 
 
 
 
